Introduction
In the SLC, after leaving its damping ring, the electron (or positron) bunch is accelerated from 1.2 GeV to 50 GeV in sectors 2-30 of the linac, before entering the collider arcs. It is important that the beam emittance growth in these sectors be small, since the luminosity depends inversely on the final emittance. For 5 x 1010 particles per bunch slight excursions from the structure axis will induce dipole wake forces that will tend to cause large emittance growth, also known as single bunch beam break-up. Position monitors and correctors are installed that will help keep the beam close to the structure axis. Further, instrumentation will be added that will allow the initial x, x', y, y' of the beam to be varied, to compensate coherent effects of machine errors, until the best quality beam reaches the end of the linac. These measures, however, will have no effect on the pulse-to-pulse jitter of In addition, when traversing a cavity, each slice is affected by the wakefields of the slices in front of it. For the simulations discussed here LTRACK has consulted a table of the longitudinal and dipole wakefields for the SLAC linac structure. 6 We define here the total effective z-emittance of a bunch The LTRACK results for the SLAC linac with no errors (7) are given in Fig. 3 . Cases with 0, = -150,-300,-450,-600
were run. Fig. 3a gives the initial z offset that produces 25% 
In all runs presented here the longitudinal distribution of the bunch is taken to be Gaussian, truncated from 4a, in front . The dashed curve is the emittance growth for a beam launched on axis, and is due only to the twisting of the slices with respect to one another in phase space. This effect is stronger for '. more negative, and is in fact the dominant effect for 'a = -60°. This is due to the greater lattice mismatch along the bunch when the energy spread is added quickly rather than more gradually along the linac. Fig. 3d gives the values of na used.
In Fig. 4 the beam behaviour with no Landau damping (column 1) is compared with the case where 'a = -30°and na = 31 (column 2). The initial offset no is 30,am. The bunch centroid 2 is plotted as a function of s in Fig. 4a , for the case with no damping. In Fig. 4b we see the rapid emittance growth along the linac. A scatter plot of the beam at the end of the linac is given in Fig. 4c. (The head is to the right.) Note that the tail half of the bunch is strongly perturbed; in comparison, the front half is little affected. For the case with damping the beating effect is clearly evident in Fig. 4d , as is the well placed envelope minumum. A coherent emittance growth is induced early in the linac, which then largely disappears toward the end of the machine, as is seen in Fig. 4e . The beam arrives at the end of the linac relatively unperturbed, as shown in Fig.  4d .
The Machine With Errors In order to study the effects of machine errors, runs with 100tm rms quadrupole offset errors (the SLC spec2 ) were done. 70-100% of the values given in Fig. 3a . These runs are a sort of proof of principle indicating that the dispersive effects are manageable, at least for 0a down to -30°.
Conclusions
In the SLC Landau damping can greatly stabilize the beam against changes in injection conditions into the linac. For example, by choosing 4a = -15, na = 51, the jitter tolerances for 25% emittance growth can be relaxed by greater than a factor of 10, while sacrificing 1.6 GeV in final energy. Increasing the focusing, especially near the beginning of the linac, will lessen the energy penalty for a given amount of stability. For example, with the planned addition of more quads in sectors 8 2-4 the stability of the above example can be achieved at the cost of only 1.0 GeV in final energy. The simulations including machine errors indicate that the static residual emittance growth can be kept consistently below 30% with Landau damping, but that this would be difficult to achieve without Landau damping. It can be supposed that Landau damping will also stabilize the beam to magnet jitter, though a more thorough study of machine error effects still needs to be done.
